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ROTES FROM THE EDITORS 



- A0 we begin a new volume and publication year, it seeis appropriate, to 

attempt another beginning: an issue of I.S.E. devoted to a Is ingle theme. 

Past issues have been either a "collection of studies, each on a separate 

topic, or clusters of studies, with each cluster having a different focus • 

Volume 5,* issue 1, will be focused oh studies concentrated on a single 

theme: instruction. ^ 

Given th^ variety of individual interests , even studies wl^ose authors 
^ * ■ • 

identify them as related to) instruction have different foci or include 

^ - ■ ^ 

different variables. ^These studies are not exceptions- They involve * 

. • . *" " . • 

influence of instructional site oti acquisition of a process skill (^skham) , 

C • ■ / * 

Ufse of rewritten scientific journal articles with students whose reading 
skills need improvement (Corey), grouping and pacing (Gabel and Herron) , 
the Keller Plan (Putt), instructional appfroache^ and classroom management 
orientation (Jones and Ilarty), inquiry and huncQ generation (Wilson and 

K.' _ ■ ■ , 

Koran); inquiry vs. lecture (Schmitt -and Groves), knowledge of the metric 
systein (Henry and Rows ey), S'-APA and Montessori methods (Judge), and 



active manipulation of materials vs. a more verbal approach related to 
the development of proportional Reasoning (Wgllman and.Lawson). 



Patricia E. Bloss^r 
Editor 



Robert L. Steiner 
Associate Editor^ 
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AsUiaiin, lieonard R« "The Effects of Plant's on Classification Behavior 
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- /' ln£, -13(ir:49-54. 1976. > 
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The purpose of thl^ study was to determine If children, ages 9 to 12 
^ y^ears old, clas^«^^aia^.^;gr owing* In a* semi-natural 'environment the 
same way as.^^tl|if^' q|i^ In a classrooi!i-llke^ 

setting. Ii^ gltditlon, if dlf feretjces did exist between children's 
classlficatd^if^vbeh^vlor, was this due to: Ca) the type of te?t. 

employed; (d): the subject's age, sex or race; or Cc) the proximity 

v., : ' • / - ■ > ■ • 

dt the objects to the subject during testing? 



<} .i. - - . ■ : ■ 



llatlonale 



' class if lc||||^r]^ ability is a develppmental process which becomes more 
specialized with age and with familiarity of the stimuli under qu^s- 
tlpn. Children and adults constantly employ this ability to organize 
and reduce the cpmpl^lty of their environment. Researchers have 
.followed two avenues in their search for understanding classlflcatory 
behavior. One avenue is descriptive where classifying ablfl-ity is 
analyzed only, while the other avenue is experimental where classl- 
fying ability is Improved through training. . . ^ 

^Experimental researchers have beW successful in Improving children's 
classlflcatory s^ill. Some have reported that tr.^inii^g enhances 
children's ability to group items, to describe their categories^ and 
to employ a variety of criteria :Ln their categorization (Olmstead 
et al . , 1970). Others have reported improvement of children's group- 
ing schemes through training (Irving and Olmstead, 1967). However, 



Askham believes descriptive studies which analyze the way children 



naturally classify are the most relevant. 



Descriptive researchers identified many .useful findings.' Inhelder 
and Plaget (1964) point out that childrm\move from sorting observable 
attributes to grouping using unseen or inferred characteristics. ^ 
Peterson and Lowery (1968) formed two different behaviors exhibited 
by children. Some children continuously and intensely explored new • 
objects if pe^rmitted to do so, while other childrjen exhibited a lack 
of ,expl.oratory behavior. It is this type of Research and findings that 
motivated the author of the present research study to investigate .chil- 
dren's classif icatory behavior under different conditions and to relate 
findings to science instruction. i 




Research Design and Procedure 



Sample . X random sample of 95,nine^ through twelye year 9ld students 
was selected from classes participating In an education program at the 
University *df California's Botanical -Garden in Berkeley, California. 
One-half of sample was assigned to classify plants in ah outdoor 
envlronsnent , Vtjile onerhalf of the sample was assigned to classify 
geometric objecVs in a. classrocm-type environment. — J 



\ 



Prooedure . The. ^Vbjects In each -of the two groups were interviewed 
Individually during' their classif ication- testing. Group 1 subjects 
were Interviewed Mt^oors and presented with 20 plants growing in 
semln^atur^l conditions (Test 1). . Group 2 subjects were interviewed 

In a/ cJassroom-likA^etting and presented with 16 non-natural geometric 

\\; . . . * 

objects (Test- 2). All subjects were, repeatedly asked the following 

I ' *■ \ -I *^ ^ 

questions until all possible responses had been elicited: ' "Can you 

think of any ways you could classify these objects?" and, "Can you think 

of any other ways. you might classify these objects?" 



e research design appears to be a split-half 



Design and Analysis. 
factorial procedure wherie' environment, race, sex,- age, and subject- 
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to-object proximity 'were the independent variables and classif icatory 
rcapbnsesV the de^ Wplbyied 
to determine significant (r6.05) relationships among variables. 



Findings 

The author reported the following findings: 



(1) Significantly more time was spent by subjects in classify- 
ing plants growitig in a seminatural environment,, than was 
spent in \classifying geometrically shaped objeqts in a 
classroom-like setting. . ^ 

(2) Nori significant differerices were found in subjects' class- 
if icatory r^ponsQS that could be related to race, sex or 
age. 

(3) More classification strategies were used by subjects 

* classifying plants than by subjects classifying geomet^ 
, rlcally shaped objects. 

(4) Mixed categories were used most freiquer^tly to classify 
plants in the seminatural envifprnnent 

(5) Shape was used most frequently to classify geometrically 
shaped objects, in the classroom-like environment. , 

(6) The subjects used more\diverse classif teat ion strategies 
' than indicated by Inhel4er and Piaget studies (1964). 

(7) The sjLibjects mixed their categories a significant per- 
centage of the time.' 



Interpretations * ^ ' ^ .... .. .. _ ^ ..^ — 

This study showed that the children sampled, ages nine through twelve, 
used more varied and complex strategies to classify plants growing in 
a seminatural condition than to classify non-natural geometrically 
Shaped objects in a classroom-like setting. 



Indoors, the children restricted their .categorizations and descrip- 
tions to a limited number 6f classification sch^iBg^JpH^^ 
Important scheme used was that of mixing^bategorles' a*ni| the three 

most prominent categories used vere shape, size and color. 

' ^ ^ ■ •'•'5 , 



Th€„authorjfeeis that seyeral^^l^ Jf^e study are 

•jr i ' ■ * 

noting* Elementary school children appear to employ a greater variety 
of categories In their classlf Icatory responses than have been 
described In previous research In this area* This may be a result 
of most research being conducted In the classroom or laboratory 
as opposed to the outdoor ot natural envlroiiraent. As a consequence 
of these findings, more studies should be conducted In relevant ^ 
settings outside of the classroom to really understand how children 
view the world of objects and events. 



. ^ ABSTRACTOR'S ANALYSIS 

This art IcL^ draws attention to a crucial dimension to consider In . 
understanding children's thinking, namely that of the eiEfects of tKe 
stlmulj/on the responses. Children appear tp react differently to 
stimulus situations which are complex than to those that are simple 
"in/nature. This word of caution is especially Important t6 a recent 
tfrcnd in science education research which has addressed the,develop- 
"ment of concepts arici mental operations in school-age chlWren*' The 
reason Is that the stimuli used to assess student cognition in an 
jExperlmental/^tting may not provide generalizations that are directly 
applicable to classroom settings where the stimulus situation may 
differ markedly. 

.One must be careful, however, in interpreting the results of the present 
'study. .The reported outcomes may be a little inlsleadlng. For example, 
the author emphasizes the Importance of the seminatut^Jl/ffSVDutdopr 
environment ' in eliciting ntmerous classlf icatory responses \n children*s 

^.behavior. It appears the critical variable was tne use of live plants 
as opposed to man-made geometrically-shaped object|s. Obviously the two' 
stimuli were not equivalent in their complexity, Jet similar in the 
concept they, were chosen to represent, i.e., plants. If the author 
was really trying to assess the extent to which stimuli can elicit 
classlf Icatory beliavior, could he not have developed man-made? objects 
vhlch exhibit numetous attributes and complexity, such as a three- 
dimensional, multi-colored version of Creature Cards from the nationally 
recognised elementary science program. Elementary Science Study? 



Several Important explanations were omitted from this research report 
which make the analysis difficult/ There was not An adequate des- 
crlption of the classroom-like setting or the outdoor setting, the 
plants or the man-made geometrically shaped objectis. There was not 
a description of the sample regarding the socio-economic background 
or Intellectual characteristics. In addition, there was not a results 
section that presented the s^tistical procedures and outcomes. 

There Is still room in the science education research literature for 
more studies on classif icatory behavior. These studies really need 
to focus^ on the effects of long-term training with common and con- 
trived stimuli as the training elements. Efforts to alter children's 
ciasslficatory skill — say over a sch9ol year, using common objects and 
unusual^ pbjjBcts — may produce marked improvement in conceptual ability. 
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Purpose 

In the secondary schools, scientific journal articles cannot be used 
^ for supplementary learning befcause many students have seciousi def 1~ 
^ ciencies in reading skills. One solution to this problem is to 

rewrite scientific journal, articles at an appropriate level of read-" 
♦^ability. The purpose of this study was to investigate the effect, 
• on students, of reading such rewritten articles. The null hypothe- 
siGf tested was the following:- There are no significat^ differences 
In both a measure of comprehension and the reading rate between ninth- 
grade biology students who read scientific journal articles rewritten 
for their level of reading and similar students who read the- priginal 
v-^/ " versions. v 



Rationale x 

Most telctbooks used in the secondary schools were written one to five 
.years prior to publication i A stated .assumption is th^at . up-to-date 
current material needs to be incorporated into the curriculum as ^ 
supplementary learning device. Another stated assumption is that ;\ 
"^o a* large extent" the secondary schools, do qot k^w how to cope 
with serious deficiencies in reading skills. Another stated assump- 
tion is that the rate at which a teacher can proceed depends largely • 
upon the ability of the students to read critically. Thesis three 
assumptions provid^ the rationale for rewriting scientif igj^ ournal 
articles which were used as a supplementary' li^amiqg device. , ' 



This investigation is relaited to the research studies in reading 
which vere summarized by Dale: "In the preparation of textbooks 

and other expository materials much remains to be^done to put the 

^ ' ' II 

materials on the reading level ^of the learners, ^ 

• • ' ' " - * • ■ ^ . * ■ " ii? 



Research Design and .Procedure 

This ?tudy used the Post test-Only Control Group Design described by- 
Campbeir and Stanley, After the 152 -students of the study read six ^ 
articles, they "completed a multiple-choice test. The tesjt contained 
100 items which were composed by the authors of the textbook used by 
the students in their biology classes. The investigator selected 
these questions because they appeared relevant to the material 
included in the six articles. The test has a reliability coeffi- 
cient of 0,92 by the split-half procedure proposed by Stanley and 
0.87 by the general Kuder-Richardson formula. The purpose of the 
test was "to measure the degree to which pupils were able to recall 
facts they had read in the science selections, to select the main 
Ideas presented in the selections, and to formulate conclusions from 
Information contained in the selections," 

The six scientific articles were selected "for their appropriateness 
to the existing curriculum," The readability level of these original 
articles was found to be at grade 12.7, Each of tlie articles was 
rewritten according to the procedure suggested by Yoakam, The read- 
ability of the rewritten version of the articles.was at grade 9.1, 
The Yoakam Readability Formula was used because "(1) it has been 
determined a valid technique, (2) it is easy to administer and 
evaluate, and (3) it provided a standard for determining the rela- 
tive difficulty upon which materials -could be rewritten to a lower 
level of readability," 

The sample for this study consisted of the 152 ninth-grade students* 
enrolled in five classes of second-semester biology. The students 
were taught by a single teacher and used the same textbook: Modern 
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Biology by J* H. Otto and A*^ Towle, published in 1969. The teacher 
used a traditional lecture-recitation approach wi^ each o£ the five' 
classes which were heterogeneously "grouped as to ability. These 
•circumstances support the assumption that all students in the sample 
were receiving very similar instruction in biology. 

^During \he previous year, the 152 pupils of the study completed three 
tests on reading ability fes measured by the Iowa Tests of Basic 
Skills! (1) Test V:^ Vocabulary; (2) Test R: Reading; and (3) Total, 
of Test L: Language Skills., The mean of the three scores obtained ^ 
by each student was calculated and used to rank all of the students. 
This ranking allowed dividing the students into two groups: (1) 
those reading at or above grade level and (2) those reading below 
grade level. At or above grade level was. taken as 7.7. 

By the application of a table of random numbers, each of these two 
groups was divided into the following subgroups: (1) two groups 
from those reading at or above grade level, and (2) two groups from 
those reading below grade level. One group of those reading at or 
above grade level and one group of those reading below grade level 
were assigned to read the original, versions of the six articles; 
they constituted the control groups. The others read the rewritten 
versions of each article and ^^constituted the experimental groups of 
this study. 

Earlier testing permitted the identification of those students who 
were reading at a rate of or faster than the mean reading rate, 
and those who were reading slower than the mean reading rate. 
The four groups described above were each divicfed into two groups 
on the basis of reading rates. This final division generated 
eight cells of 19 students in each from the total of 152 students, 

/ 

Anali^s of variance was used to test for significant differences^ ^ 
among the eight sets. A table of F-dis tribution demonstrated 
differences at the 0.01 level of significance. Tukey*s W-procedure 
was used to identify differences between specific ^airs of means. 



\ 
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Plttdlnga • ^ 

The investigator provides four tables of data which Identify some 
significant differences among the cells. For the students involved, 
in the study, there were significant differences -in comprehension 
of the scientific articles between those who read the original ver- 
sions and those who read the rewritten versions. Among students 
reading at or above grade level, students reading the rewritten 
versions had higher scores. The same pattern was found among 
students reading below grade level. The students reading at or 
above grade level had significantly better comprehension of the 
scientific articles than those students reading below grade level 
even when the superipr readers read science selections -especially 
prepared for students with-^poorer reading abilities. There were no 
significant differences found among the considerations of reading 
rates. 

Interpretations ^ 

ft 

The Investigator made the following generalization based on the 
findings: "Current scientific journal articles are written, at a 
more difficult reading level than is necessary to adeqjjately present 
the desixed science content for many readers. Those students read-* 
Ing at or above grade-level placement as well as those reading below 
grade-lever placement read with greater speed and better comprehen- 
sion when materials are rewritten to a lower level of understanding. 

The following implications for science teaching were identified by 
the Investigator: "1. Science textbook-selection committees should 
consider the factor of readability as a criterion in adopting a 
science textbook or supplementary reading materials for classroom 
use, /2, Classroom* teachers of biology should be encouraged to 
participate in rewriting difficult science materials to a less 
difficult level of. readability for the poorer readers in th4ir 
classrooms." 

15 - 



• ■ ABSTRACTOR'S ANALYSIS . . 

> . ■ ' ' ■ . c . ' 

This study provides excellent statistical support favoring* the 
reduction of the difficulty in reading level in science textbooks 
and supplementary materials. The general conclusion from this 
study Is that all students will benefit from reading levels which 
do not exceed grade level. 'This conclusion is a valuable contri- 
bution to a topic of great importance during the recent .petiod of 
recognizing declining reading abilities. Many studies , including 
Nafclonai Ass6ssii(ppt, have clearly identified declining reading, 

abilities among secondary ^school stodentls, 

^ v^. ^ ' ■ ■ ^ \" 

the. investigator recognized that some will argue against a simpli- - 
fication of reading levels because the better readers would not be 
challenged to develop their reading skills. Nevertheless, science 
teachers are primarily concerned wit^; helping their students to 
enjoy and to understand scientific concepts. In recent years, 
science teachers. have been selecting textbooks of lowetj: reading 
levels and encouraging the publishers to provide such materials. 
The textbook market is now filled with advertisements for mater- 
ials of relatively low reading levels. 

The methddology of the study included an adequate sample of students 
and an impressive use of statistics to identify significant differ- 
ences. The written report was inadequate in discussing the data 
the study which was simp^ly presented in tables Wriih almost no 
comments. \^ 

The validity of the study may be questioned in terms of the selec- 
tion of articles which were read by the students. The investigator 
did not explicitly describe any overlap between the instruction in 
the biology course and the contents of the six articles. Because 
all of the students involved in the study were learning blologyj 
from a single teacher, the Investigator seemed to imply that the 
six scientific: journal articles used in the study considered ^related 
biological topics. If there was much overlap, then students with 
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Iilgh achievement in the biology course would easily have high scores 
on the related scientific articles. .Because the test questions for 
the- articles were taken, f-rom questions prepared for the biology t*ct- 
tibok by the authors *^of t^he textbook,, there seems to be great overlap-. 
Such overlap would obscure the goal of. the study, i.e., to identify 
the Impact "of materials at xllf ferent reading levels on the compre- 
hension of the students, Probably the better readers were also the 
better achievers in biology. Overlap between the content of the 
course- with that of the; articles will t^d to exaggerate the distinc- 
tlon'^between the better students and the weaker students. «This 
exaggeration could produce statistically significant differences 
which do not adequately represent the various reading abilities of 
the students. 

The Study used the Posttes t-Only Control Group Design. Pretesting- 
would have eliminated the suspicions described in the ;previous para- 
graph. Unfortunately the investigator offered no explanation for 
selecting the Posttest-Only Control Group Design which assumes that 
all of the students had a similar ignorance of the content of the 
articles before reading them. Previous comments in this analysis 
indicate that probably the students had a great variety of under- 
standings about the concepts and vocabulary used in the articles. 
Pretesting with posttesting could have eliminated this probable 
variable. 

Most science educators agree with the investigator's assumption that 
up-to-date current material needs to be incorporated into the curric- 
ulum, as a supplementary learning device. Many secondary school 
teachers use newspaper articles, or science reports from news maga- 
zines, or popular science magazines , e.g. , The Scient ific American > 
Such articles are designed for the reading level of the general 
publlc,'^ i.e., for people with relatively poor scientific literacy. 
Unfortunately the investigator ignored such sources and implied that 
only articles published in scientific research journals will pro- 
vide up-to-date current material. His advocacy of the scientific 
Journals may be justified if the goal of the sciei\ce teacher is to 
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consider the tnethodology of the current scientific researcher. But 
if the*goal is simply up-to^-date current information about .the latest 
scientific discoveries, then educators, alr^dy Wve an abundance of 
excellient sources at reasonable ^reading; levels. Som^ of these 
sources present the most recent advances of scienceM^more qiiickly 
than da the 'typical 3c;tentifi^ research journals. 

The Investigator aissumedj that "to a large extent" the secondary ' 
school^ do not know how to cope with , serious deficiencies in read- 
ing skills. In recent years , curriculum materials foi Science 
teachers havfe offered a wide variety of solutions to /Sterious defi- ; 
dencies in reading ^skills . Many' .schools throughout the .nation have 
adopted programs of , individualized instruct ion which allow 'for m^^^^ 
greater accommodation, of reaidiijig levels than traditional textbooks. 
Research studies with the Intermediate Science Curriculum Study have, 
demonstrated that individualized instruction greatly assists the _ 
imprc^vement o f reading skills . The impressive array of |new; supple- 
mentary sclfence .materi^'s for the secondary schools seems to demon- 
strate that the schools , .with ^little effort, could meet the problem 
of declining rea<iing levels. The investigator juggests: "Classroom 
teachers of* biology should be encouraged to .p^P±cipate in rewriting 
difficult science materials to a less diffictrlt 1-evel of readabil^ity^ 
for the poorer readers in their classrooms." A more obvious ^gges- 
tlpn seems to be the encouragement to identify appropriate materials 
which have been prepared by commercial publishers. ' 

Another stated assumption of the investigator is that the rat Cat 
which a teacher can proceed depends largely upon the ability of the 
students to read criti?ally. Certainly this is'^true in a tradi- 
tional ledture-recitation approach which was the approach used 
within this study, ^^tes^the other hand, the "trend toward individual- 
ized Instruction i^^^ucing this pfoblem. ^pr example.,' teachers ^ 
using the Individualized Science Instructional System are able to 
challenge the bright students while simultaneously caring for the 
needs of the slow students. The recent recognition of ^£he great 
variety of abilities in the secondary schools is '^couraging the 
adoption of such flexible new systems. ^ 



When this -abs tractor did the research of his oih dissertation, he 
used the Portland Science Test which attempted to ayo id variations 
In reading,^ skills, through' the use of diagrams and drawings, ^yer- 
theless this study demonstrated st;rong correlations between scores 
on reading tests and scores on the Portland Scier^ce X est, Appar- • 
'Cntly students who' do not read well also have difficulties In 
achieving scient if ic'xoncepts. The importance i)f " the link between 
reading and unders^andi^ng science. is how. repeiving serious atten- 
tlon. Nevertheless, the importance of the topifc suggests: that, many 
additional studies are*^ nee4ed, . For example, highly motivated ' 
students will read materials which ate far abiavie -their reading! • 
level, ^tudies^ are needed to Identify the .s,tyle of |nrltijcig wM 
will best motivate students: Additional studies are needed on the' 
long-term use of science materials of relatively low- reading levels 
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yT.0iiT^ c(f this study was to e3camin#the feffect of allowing 
p&ce themselves to achieve mastery versus Imposing a deafd- 
ibmjpletion of chapt^s* in the seventh-grade Intermediate 
i^rlculum Study (ISCS) materials. Criterion variables In^ 
were learning rate, retention, and attitude. In addition 
pacing, the effect of working by oneself or Wltii a part- 



a? 



^er was also studied. 



Thel research reported in this study Is tied generally to the mastery 
learning mo^iel of Bloom (1968). This study attempts to extend pre- 
vious studies of learning rates conducted by Kress and Groper (1964), y 
Merrill, Barton and Wood (1970), and Merrill and Stolurow (1966) which 
dealt with short time spans in programmed instruction situations and 
to resolve some of the issues raised, by the conf Infecting results of 

lfeng'(1970)V Wong and LindvalX (1970), and Yeager. and Lindvall (1967) 

> ^ ■ . . ■ ■ 

In their learning rate studies of classroom populations. 
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. Research Design and Procedure 

.» ' » ■ * .' • • . 

^The study utilized a post-test only design involving 43 Intact seventh- 
«grade ISCS classrooms (1022 students) drawn from fcjur county schools and 



■ ^ 

' .1* • • 
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six city schools. Because of perceived variations In student, parent, 
and teather attitudes toward school and differences in teacher/pupil 
riitios, the data for the two-stib groups were analyzed and iTeported 
separately. The 12 teachers involved with the 43 intact classrooms 
i^were randomly assigned to either-^ the self-paced 3trategy or imposed ^ 
deadline "^trategy^, the main indepe^ent . variable. " 

Th^« dependent variables studied included retention and learning rate 
, as measured -by chapter tests developed by the ISCS staff at Florida 
State University -ind attitude as measured by A Scale tcj Measure 
Attitude Toyard Any School Subject . ' 

Por the purpose of analysis, the data for the four county schools: and 
six city schools were sepa^^ted. In the ANOVA procedures applied, 
data were blocked by ability group (as measured by the Otis-Leniibn 
Test of Mental Ability) , student arrangement (individual vsl partner), 
and ISCS chapter covered. Along with the main effect of pacing, then, 
a Pacing-Grouping-Ability interaction effect for each criterion- varia- 
ble was also analyzed. r 

The actual duration of study was not reported except to say that tests 
for retention and learning rate were administered after each of four 
^jSCS chapters. 

^ • ■■ ■ . ■ . .. . 

. ' ■'*'■-■■.• 

ANOVA summary tables are reported for each of the dependent variables 
(retention, learning rate, and attitude) .for both the county aiid city - 
school samples. In addition, plots of cell means from the ANOVA for 
Icaming^rate and ability group are presented. 



Plndings 

Learning rate was found to be greater for county school students \rho 
worked alone rather than with a partner, but there was no difference 
In ,learning rate observed as function of the self-pacing or Imposed 
deadline variable for these same students. In the'clty school 
sample, the results were somewhaj;, different. Students who worked 

17 
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In partnerships learned at a faster rate tthan Individuals. It was also 
found that students worl^lng In t^e self-paced classroojns had higher 
learning rates. This was particularly true for low^ablllty students 
and, to a lesser extent, for average ability students. ' Furthermore, 
, low ability students worked at the lowest rate when working alone with 

deadlines and best when wotklng aione with self ^-pacing. For average 

* * ^ _ . ' ■ , ^ ■ . 

and high ability students, working with a partner produced the higher 
rates. ■ '.,;^c^ .■ , 

• ■ . " ■ - " ' ■ !■ . ' . 

In analyzing retention effe^cts a slightly dif/erent blocking arrange- 

'ment was used. A 2x2x3 design w^s produced by using'' the two' pacing 
levels, two ability levels, and- three partner groups (individual, heter 
ogeneous, and ^homogeneous). Results showed significantly greater 
retention rates for city students "in the self-paced classes and a 

.8i|nllar trend for the county students, though It was not significant. 
County children whci worked alone had higher retention rates than those 
lin partnerships but no differences were found in city school children. 

Low ability students obtained higher retention scores when working in 
Uiartnerships in both the county and city samples. High ability city 
children who worked alone scored higher while their county counterparts 
scored somewhat lower than did those in p(kiftnershlps on retent;ion. 

Axialysls of attitude scores produced no discernible trends as^ func- 
tlon.of pacing or grouping. County school students appeared to like 
ISCS more than city children, but not significantly so. 



, Interpretations 

The explanation offered for the finding that low ability students ' 
seemed to j^re batter In self-paced classrooms than in those with 
Imposed deadlines is that the drea^ded thought of staying on one topic 

o 

until mastery level learning was accomplished may have been motivat- 
ing to these students. In addition, there was greater opportunity for 
remedial work and extra help in the self -paced classroom. 
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Though the findings for average aAd high ability students were not as 
consistent as for the low ability groups, it appears that the practice 
of Imposing deadlines so that students •'move along" probably leads to 
less learning than insisting that mastery levels of learning be y 
.achieved — at least for the low ability studentk. The authors conclude 
that apparently low student motivatioa and lack of interest are at thp 
heart. of -the problem and that imposed^ deadlines forcing students to \ 
move thtough the material faster don't solve the problem. 



ABSTRACTOR'S ANALYSIS-^ ' 

. ■ . • . ". * • - ■ 

• • ■ ■ ■. ■ ' - , ■ ■ 

While It is difficult to comment on the exact niche a study such as 
this bccuples? in the matrix of studies of instructional strategics, 
^his study is significant. It* attempts to deal with the. much- highly 
touted concept called "mastery learning." T]ae study attempts to sort 
out the myths and, the facts related to mastery learning In the conte^ct 
6f a juniof high school science program. Is there any proof that the. 
Bloom model can be practically applied in a junior high school science 
classroom? What are the tradeoffs, the limitations, the payoffs?' 
This study atidresses these questions and his Implications for the. 
broader question relating to the degree of individualization possible' 
lii the science classroom. . 

i - 

The authors utilize a unicfue approadh ^.n the reseairch' design by* iriclud 
Ing the "retention rate as a major dependent^ variable in: add it ion to 
the standard vSilables: achievement" and attitude, the question of 
how well materials arid concepts "sink in" is oftentimes overlooked 
lU' studies. of instructional, strategies concerning the effectiveness. 
The inclusion of retention rate and the overall breadth of the 
dependent variables studied ^i^ the strongest dimension of the inves- ' 

tigation. ^ . . \^ . 

■ I 

• ■ . ■ o 

• •■ ■ ♦ . 

The article is clearly written.^ The statistical tables and graphs 
provided are adequate. The extensive discussion and recommendation 
sections are especi^illy valuable. The authors include anecdotal data 



throughout the discussion section which add support to several of. the 
conclusions and in tei^pretat ions, >/ ^ ^ 

The Inclusion of several blocking factors and the split of ^ the sample 
iatb county and city for the purpose of analys:te^led to some inter*-^ 

actloii* effects and inconsistent results across the twp sub-samples. 

■ ^ . . ^ • ' /'•■**• 

Thus, generalizations concerning the main effects of pacing ^and 

grouping are limited. However, the authors do draw out appropriate 

conclusions ^tom th^ aiialyses, ^ - ' 

Perhaps the weakest aspect of the study is in the specif Icatixjn of the j 
treatment^. The main effect of self-paclhg vs^ Imposed deadlines seems ^ 
clear enough on the surface as do the blocking factors, ability, group- 
ing, ^and chapter/ However, the variation implicit in the ongoing 
instruction of the ISCS classrooms studied is not adequately discussed 
or recognized J.n the ^report. -As a result, the reader is left wondering ' 
about the level of consistency within treatments. For example, it is 
erronedus. to assume constancy of teachet effect across the sample unless 
some -monitoring is done. It is generally accept'ied thaf^the teacher plays 
ah equal if not dominant role in overall classroom strategy when com- 
pared to that of the curriculum materials being used. In other words, 
one cannot assume that there is 'an"IS9S teacher," an "ESS teacher," or 
any other "curriculum-type" teacher^ih classroom studies. ^ 

The failure to control for teacher effect jeopardizes the external 
validity of the study. The authors allude to the possible effect of 
certain "strong teachers" in their discussion of learning rates, but 
the discussions generally overlook this effect. One cs^nnot b!e sure 
that differences occurring between students in the various treatment 
groups are the result of the independent variables or the unknown 
teacher effect. ^ 

The research questions addressed in thip study are clearly important. 
We need, to know ii^hat the trad4-K)f/fs are between self -pacing and. group 
instruction; is mastery learning e viable concept; do student partner- 
ships in the classroom help or hinder learning and' attitQde? But these 
factors cannot be studied without reference to the di^ssroom teacher. 



There are two basic types of resieafch designs wor till considering in 
.dealing with this problem of • accounting for teacher effect in the 
study of instructional variations. Small scale studies involving one 
teacher represent one alternative. Here teacher effect can be .con- 
trolled .completely, but generalizabillty is Very limited. At best 
one can explain the cpntrQl parameters arid leave the question of 
approprid»£eness of results and interpretations to the reader, 

• • ' • *i . ' ■ 

A secoi^^d alternative is to incorporate the teacher variable into ^ the 
experimental conditions. This can be accomplished ''by training teachers 
to assume specific roles in the classrooms for the purpos^e of the 
study. All teachers can be trained to^exhibit the saifte behavioral 
patterns, thus eliminating the teacher as a deslga variable, or varia- 
tions In teaching behavior can be planned to augment the main variables 
under study or to define a new variable altogether. In either case, 
an^eff ort must then be made to monitor teacher eff ept and these datia 
should be Incorporated in the report, ^ 

Adding the teacher variable to studies of program effectiveness and 
Instructional variations requires a great deal more preparation for 
the research execution and complicates tlie research 'design. Classroom 
monitoring of experimental conditions either live or via audio/video- 
tapes Is costly and time-consuming. But the increase in overall 
validity and the descriptive information pf the critical teacher . 
variable provided far putweight the extra investment. In this other- 
vise weil-^esigned and executed study, the validity of Che findings 
vould have been greatly enhanced by attending more specifically to 
the teacher variable Implicit in the classroom. 
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Expanded Abstract and Analysis Prepared Especially for I.S.E. by Chris 
Fouler, E. Roosevelt Senior High School, Greenbelt^ Maryland* 



Purpose. 




ability of the International System of Units byf three groups of students^ 



edllege preservlce education majors, high school seniors, and junior hlg^ 
school eighth graders. Using data from two specific Instrtiments, the 
answers to. the following research questions were determined: 



1. Will there be a significant difference between performance 
on the reiatlonsliip and the application Instruments for 
college, high school, or junior high school subjects? 

2. Will there be a significant difference between (a) college 
and high school subjects, (b) high school and junior high 
school subjects, or (c) dollege and junior high school / 
subjects in their performance on the appllcatlohs instru- - 
ment? 

3. Will there be a significant difference between (a) college 
* and high school subjects, (b) high school and junior hi^h 

school subjects, or (c) college and junior high school sub- 
jects in their performance on the relationships Instrument? 



Rationale 



Because the metric system is the standard international language of 
measurement, the United States has^ by. legislation, adopted its use. 
Correspondingly, materials and programs for metric education have 
been developed. This study sought to determine current knowledge 
and application of the Standard International (SI) units. 
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Reaeareh Design and Procedure 

Pomilaticn . Three groups of students were selected: 

1. College seniors enrolled In either methods or currlculmn 
. ' coursL designed for prospective mathematics or science 
teachers. These students attended Auburn University. 

vlnt^ quarter, 1977. 



2 High school seniors enrolled In cheml^y or physics courses- 
S a southern, city high school which had a total student 
population of 1433. 

3 " Junior high eighth graders enrolled In an Independent^ ISCS 
. class. The school was located In an urban setting a^^d, 

served >90 seventh and eighth grade students. 



The researchers assumed the high school seniors and the junior high 
eighth graders represented the upper quartlle of students In their 
resp^^e schools. Therefore, the scores on the two Instruments 
,«,uW not be significantly different than any of their classmates 
not Involved. In this study. 

Inetrmente, The researchers c^insttUcCed two Instruments to assess • 
(S) netrle relationships and (b) metric applications. 

The Metric Relationship Instrument (MRI) consisted of 20 Items "which 
vere judged most needed by a lltei^kte population for everyday.^ non- 
sdentlflc use" (p. 284). Subjects were given 20 minutes to complete 
the test which consisted' of metric unit conversion problans. For 

example. 14.000 meters equals millimeters. Two of the items ^ 

Involved conversions of square and cubic units (e.g. __ square 

decimeters equal _ square meters). The score of each participant 
i»8 conveniently rated as the number of correct responses. Further, 
the Kuder-Rlchardson Formula 20 reliability coefficient was calculated 
to be 0.94. 

The Metric Applications Instrument (MAI) also consisted of 20 items 
vhlch were rated by the number of correct responses. The Items Vere . 
contained in a slide-tape presentation which first 'showed^ the subjects 
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•^"coitfnP^ly known object from the environment'' (p. 284) and then, asked 
them to write the tnetric units of either length, mass or capacity for a 
specif ic^'^^racteris^ For example, "about how many kilograms does 
the chicken vefgb2^(P- 288). Since the application questions involved 
variabtli^^y within an acceptable range, a panel of qualified experts 
judged as valid the limits for each item. The Ruder-Richardson Formula 
20 reliability coefficient was 0,74, 

Proaedbcr^" Within each group Ccollege, high school, and junior high), 
the students were randomly placed ^into two subgroups. One subgroup 
waa selected to take the MAI prior to the MRI,/ The test sequence was 
reversed for the other group. The mean scores of the groups were 
analyzed vlth t- tests. 



Ptodlngs 



"Will there be a significant difference between performance 
on MRt and the MAI for college subjects, high school sub- 
jects, or junior high school subjects?" (p. 285). 

The performance of each of the three groups was significantly different 
for the MRI when compared to the results of the MAI, In fact, th^ 
difference between 4:he relationships and application mean scores were 
177 percent higher for college students, 176 percent higher for high 
school students and 224 percent higher for junior high school students. 



■•Will there be a significant difference between collegi 
subjects and high school subjects, high school subjects <|r 
and junior high school subjects, or college subjects and 
junior high school subjects in their performance on the 
MAI?" (p, 285). 
% ... 
There vas no significant difference between mean score of the college 
students and that of the high school students on this measure/ 
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significant differences did ofccur when the college and high school 
0tudent8* scores were compared to those of the junior high students. 

Question 3 

'•will there be a significant difference between college 
subjects and high school subjects, high school subjects and 
Junior high school subjects, or college subjects and junior 
high school subjects In their performance on the MRI?" (p. 286). 

No significant difference occurred between the college student group 
mean score and the high school student group mean score. Similarly, 
there was no significant difference between the high school group and 
the jurilor high group. There was, however, a significant difference 
between the college student group and the Junior high group'. 



Interptetatlbns 

1. In analyzing the test items, the questions dealing with square and 
Cubic units on the MRI were confusing to all participants. 

2. All three groups exhibited higher mean scores on the MRI than the 
MAI. This indicates "inadequate^periences in actually using SI 
units of measure'' (p. 287)\ 

3. The contention that college, senior hlgh^ school' and junior high 
sohool students "are able to perform paper'-pencil computations 
vlth SI units without being able to apply these units to describe 
the world in which they live" was supported Cp. 287), 



* ABSTRACTOSl'S ANALYSIS 

This study was intended to assess (a) the knowledge of metric relation- 
ships and (b) the application ability of threei^dlstlnct groups of 
students. The analysis must, therefore, discuss the results in terms 
of the samjple population and the assessment instruments. 
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The participants represented secondary and college students who were 
particularly Interested!^ in science and mathematics. Since ^he 
researchers did^ot wish to involve all the junior and senior high 
students from the two selected schools, they chose only students 
who (a) were either in eighth grade and enrolled in a self-paced 
science course or in twelfth grade and taking either ^emrs^ry or 
physics and (b) represented the upper quartile of students in^<^ 
schools. The assumption that these students would score no lowei 
than students not in the study is reasonable. As for the college 
group, these students were education majors who wished to teach 
science of mathematics. Generalizattpns can, therefore, b^ made 
rcg^ding secondary school students interested in science and collJege 
science and mathematics education majors. Altliough hypotheses wei^e 
missixig, it would have been reasonable to assume the college group 
w^uld have a greater knowledge and application ability of the metric 
system than either the junior or. senior high group. Likewise, the 
senior high group could have been hypothesized to outperform the 
junior high group on both measures. Results of no significant 
difference could be explained by Ca). the lack of emphasis on the 
metric system in coursework; (bj the possibility that the necessary 
Imovledge and metric application are attained by a specific age, 
thus making academic level irrelevant; or Cc) the validity of the 
instrtmients. Since the type of coursework and age of acquisition were 
not spe<?ifically determined, an analysis of the instruments would be 
worthwhile. 

e ' 

The instruments developed for this experiment are interesting. The 
Ruder-Richardson statistics are impressive»as is the care taken to 
uise a qualified panel of experts to judge the items. But are the 
tests valid indicators? 

The relationships test (MRI) appears to measure relationships as deter 
mined by metric' conversions. Metric conversions are not difficult, 
providing the student understands units of ten. Thus^ it is possible 
for the bright junior or senior high student to outperform a college 
Student who has never learned the simple unit relationships. The lack 
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of difference between the college and high school -groups Is not sur- 
prising. Further, the lack of significance between high school and 
Junior high groups is also not surprising. The expected difference 
between college ami senior high groups is^ perhaps, related to addi- 
tional courseworl^ Assuming the test does mi^S^ure metric relation- 
ships, the data indicate coursework as the factor for higher scores 
and, not age. An interesting future study whicH^ attempts to correlate 
the way the metric system is taught, the specific textbook or curric- 
ulum utilized, and tlie MRI- score would prove in tfer^s ting. 

The applications test (MAI) appears to measure pereeptlon ability, 
general knowledge of mass, ''length and volume as well as the ability 
to apply metric units. 'When students are aisked to express the weight 
of a chicken in grams, more than application of the^etric system is 
involved. For example, students need to know^the weight of a 
chicken In either pounds or grams before they can express an answer. 
.Since many younger students have had little experience estimating 
mass, length, and volume, it is not surprising that the junior high 
group had a significantly lower score than the other groups. A x 
better research hypothesis would have been: that students who can^ 
perceive units of measurement within a certain range can al)ply th^ 
metric system* better than students whp cannot perceive well. Since 
It appears that perception ability is lacking, the data indicating 
lower scores on the MAI than the MRI for 'all groups are not [unusual. . 
An Interesting follow-up stiJdy would be to compare the results' of 
students from a country where the metric system^is exclusively^ used 
with the results from this study. Further, additional' research using 
Items that students can perceive might provide insight.^ /% 

\ • ■ , ■ • ■ .. , 

Specifically, the findings of this study offer some basit for an 
assertion that the metric system cannot be applied by students. 
However, sweeping generalizations are not supportedl The study ;? 
was well done. Although the sample sizeis were small (24-32) , the \ 
procedure was sound and has provided data for those Interested in . 
metric education. ^ 
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Purpose . ♦ * 

\ ' • ' ^ . , '. ' ' 

This Investigation was designed to ascertain whether there was a rela- - 
tlonshlp between science teachers' preferences for It^structlonal ' 
approaches and their classroom management orientations,. The investi- 
gators suggested that a teacher expressing a high 'pjref erence for 
"Inquiry" Instruction might also reflect a strong preference for 
"humanistic" management. Conversely, It was felt that a strong 
preference for "traditional" instruction might correlate positively 
vlth "custodial" classroom management preferences, ^ » 

V Rationale 

The investigators cited work of Kerllnger and Walberg as they developed 
a perspective for this study. There Is considerable evidence that 
attitudes and values held by teachers, along with selected personality 
variables. Influence how they behave In their role as Instructional 
and managerial leaders. The assumption is that teachers who prefer a 
more "traditional" or "directive" approach to instruction also prefer 
to manage students in a more "structured" or "restrictive" manner. 
Likewise, teachers who prefer the more "progressive" or^"ln<^lry" 
methods of instruction will tend to prefer a more "permissive" or 
"humanistic" mode of managing students. The researchers in this study 
vere Interested in examining these assumptions by correlating teacher 
responses to their Science Teacher Ideological Preference Scale (STIPS) 
vlth responses from the same teachers^ to in already developed, vali- 
dated scale developed by Willower et al^. , called Pupil Control Ideology 
(PCI). 
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The first part oryihls study was devoted to developing thejSTJ?S Instru 
nent. Based on .the iSterk of Kurd, Schwab and Joyce and Well, ^positive, 
third-person statements were designe^^'^to reflect two generalised 
Instructional strategies r Inquiry and traditional. The Items v^gre 
submitted to a group of 18 sclenc& edutf^tlon specialists for face f 
validity. From the. screening, a list of , ten statements for ea^li 
Instructional approach was selected andTrandomly ordered. The final 
list of 20 items was then cast in Llkert^cale format with weights of 
5 for "strongly agree," 4 for "^ree," 3^or "un4eclded," 2 for "dis- 
agree," and 1 for "strongly disa;^ed" as^gned. Respondents to STIPS 

are scored on each of the two &i^^cales.| 

*' * ^ ^^'^ ■ ^ 

The second instrument used in thi^^£ud^^i^ Pupil Control Ideo- 

'^ogy (PCI). This 20-item instrument has^lceer^ shown to provide a 
measure of the degree of humanistic or . custodial pupil control ideo-: 
logy. Reliability and validity estlmatea) haVe been reported by 
Wiilower et al_. , ; \%. ^ , . 

A population ofx 44 inservice science teacher ? was selected for this \ ; 
Study. No sampling plan or randomizatlQn^iiechnlques were attempted. 
Participants were selected on their- acc^ip^ and their, willing- 
ness to participate. The teacfi(^s in tl^j^^s^mple were from inner ^^ 
.city and suburban schools. The^44 teachers were from seven high >: ^ 
schools, four junior high schfe^lp^^i^d^^ school. The sample-'*:; 

Included 33 males and 11 f emales yi^' ages ranging from 21 to over 60iv' 
Experience longed from 16 teachers having one to five years to four i 
teachers having 20 years or more.. T^lve^ teachers had a bachelor's 
degree^ 31 had a master's degree, and one had a doctorate. 

The subjfi^ts were not informed of the purpose of the study nor were . 
they told anything about the underlying nature of the two 'instruments. 
They were asked to respond to the items on both instruments in terms 
of their own classrooms. Both instruments and the demographic check- 
sheet were administered and collected within a onrf-week period as the 
schdols were visited. ^ 
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Data collected using STIPS were scored on the basis of the *^two sub- 
scales: Inquiry and traditional. The possible range on both sub- 
'scales was 10 to 50. Data from the PCI were tabulated so that a 
single score was produced. The range possible was 20 to 100. « * 

The investigators grouped the frequencies of the STIPS scores into 
four Intervals for "ease of better depicting the frequency distribu- 
tion of scores." These results were: 

.1 ^ 

Number of Teachers In This Number of Teachers in This 
Range Range on Inquiry Subscale Range on Traditional Subscale 

10-20' 0 ' 1 

21-30 9 18 

31-40 31 V 22 

41-50 3 

The mean inquiry subscale score was 34.16 and the mean traditional sub- 
scale score was 31.73. Reliability estimates using coefficient alpha 
were .73 and .70 respectively for the inquiry and traditional subscales. 
When teacher scores on the two subscales were correlated, a coefficient 
of .32-(p <.05) was yielded. Subject scores on the PCI ranged from 36. 
to 72* Looking at four intervals the number of scdfes within each 
interval was: ^ ^(f^ 

- Nimber of Teachers A- 

Range Within Interval s 

20-40 1 

41-60 26 

61-80 17 ' ' 

81-100 0 



The mean PCI score was 57.96. A coefficient alpha of .64 was calcu- 
lated for the 20-item PCI. 



Correlation ydef f rcieifts 

ships between the inquiry and traditional subscales of STIPS and PCI* 
The correlation between the inquiry subscale and PCI yielded a -.22 
(nonsignificant) whereas the correlation between the traditional sub- 
scale of STIPS and PCI was calculated at .32 (p <.05) • -vS^y '"^^ 

" Correlation coefficients were also computed between various denfo- 
griajphic variables and the STIPS two subscales and the PCI. Only two 
correlations were found to be significant. Sex of the teacher corre- 
lated .,32 (p^«05) with the traditional subscale of STIPS. The number 
of years of teaching experience correlated .84 (p <.01) with scores on 
the PCI. 

Inter pr e t a t ions 

The Investigators stated that the nonsignif icaint negative correlation 

(-.22) between the STlPS inquiry subscale scores and the PCI scores 

« 

Is probably attributed to the predictive inverse directional nature of 
the scores. Although not significant, they jstate this trend appears 
reasonable because inquiry learning environments in science teaching 
seem to more closely resemble a humanistic pupil control ideology 
than they resemble a custodial ideology. 

The significant positive correlation (.32) between the STIPS tradi- 
tional subscale scorers and the PCI scores was predictable because of 
the similar directional nature of the two instruments. The authors 
suggest that this is reasonable since fo teach science using a tradi- 
tional strategy would require more conventional, restrictive, teacher- 
controlled classroom activities; hence, a more rigid or custodial 
management orientation. 

When the two subscales of the STIPS were correlated, a significant 
(p<.05) positive correlation (.32) was produced. The STIPS, there- 
fore, did not, with these 44 teachers, demonstrate the expected 
inverse relationship between preference for traditional vs. inquiry 

: , . 32 ■ • 
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teaching. The Inveiatlgators concluded that the STIPS does not 4j:scrlin- 
Inate teachers' preferences toward the tw^ generalized Instructional 
approaches but that it does appear to describe the tendency of'd popu- 
lation's orientation toward one of the other of the strategies. 

s : ■ ' . 

When,demograpliic variables were considered^ only one Important rela- 
tionship emerged. The number of years of experience correlated ,84 
with scores on the PCI. The researchers in this study suggested that 
the period of time in which the teachers received their college 
preparation may have inflyeSiced their propensity to prefer inquiry or 
traditional teaching. 



ABSTRACTOR'S ANAI.YSIS 

There has recently been a lot of interest in studying blelief systems 
or the/'educational philosophies" of teachers and how this relates 
to their instructional and managerial preferences and behaviors 
relative to the classroom. The investigators in this study address 
this general and timely question. They are quick to point out 
several limitations of the study and to acknowledge that their work 
is an exploratory endeavor designed to stimulate further research 
*on this topic. 

This paper contains a g<^d review of the literature and develop-s a 
solid conceptual framework on which to proceed. It does appear that 
teachers can be classified into "traditional" versus "progressive" 
"^viewpoints and that this, represents a legitimate link to how teachers 
view and behave toward students. The Pupil Control Ideology (PCt) 
Instrument used in this study appears to be a reasonably reliable 
and valid measure of the degree of permissive vs. custodial pupil 
control ideology. ^ 

One of the most conclusive findings L^si^^s study was the high posi- 
tive correlation between the ntnnber ^^^^(fafs^ of teaching experience 



and scores on the PCI. This suggests, and in harmony with 
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•peculations oi^ the Investigators, that teachers with more years of 
experience tend to possess a more traditional, custodial pupil con- 

Ideology. The Investigators In this study also reported that 
sex o£ tfeacher correlated \. 32 (p <.05) with the traditional subscale 
o£ STIPS, but this was not .^explained In^ terms of dlrectlpn or 
statistical methodology. ; 

. " i' ' ■ ■ 

Most of the, remaining comments about this study should Impinge, I 

feel, on the Validity of the Science Teacher Ideological Preference 
Scaled (STIPS). Jche scale was, developed by the Investigators In this 
study and con'slists of two 10-ltem subscales. One subscale was 
designed to measure preference for the Inquiry teaching .strategy. 
The other.sutscale was designed to measure preference for the tradi- 
tional teaching strategy. Respondents to -the STIPS are stored* 
, separately on each'^^xi^cale; hence, two scores are yielded. Scores 
range from 10 to 50, "with higher scores isuggestlng a stronger. pre- 
ference" for the respective teaching 'Ideology being measured. 

* •-■'^^i^-'r'"'"^ . . .... ' ■ . ■ . 

The STIPS i^s developed In a manner somewhat unorthodox to most scales 
using the Llkert 'fonnat. While It Is purported to- measure attitude 
toward science teaching Ideolpgy, all of the statements Included In ^ 
the Instrument were constructed In a positive stance. Using this 
method, a total scale score was not possible; two scores were necessary 
for each subject. When scores for the two subscales were correlated, 
a coefficient of -.22 was produced. This suggests that less than 5 
percent of the variation of one subscale was predicted by the other. 
By having 10 positively written statements about traditional teaching* 
and 10 positively written statements about Inquiry teaching. It was 
possible to produce scores reflecting agreement (or disagreement) with 
both Ideologies. This was apparently the case here. It does not 
.appear that the two subscales were measuring two different ^psychologi- 
cal objects ("Inquiry" vs.- "traditional" teaching). If so, the two sub- 
scales were not viewed by these teachers as different constructs. 
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When instruments like the STIPS are construcfted* It Is generally 
coiibldered necessary to factor analyze Items In ortler to , develop a 
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ca8e;for the validity of claiming two subscales. One would suspect 
that with this instrument the teachers in this study were reacting to 
the two aets of items In much the same way, suggesting from at least 
a statistical standpoint that they were not regarding the two ideolo- 
gies as contrasting dr bipolar entities. Also, had the scale been 
-constructed wfiere a total score reflected a respondent's position along 
a continuum of "high inquiry orientation" to "low inquiry/orient^tion," 
one would be able to develop a Sense of distribution for a given popu- 
lation along this "natural", continuum. It is highly possible, and this 
is a conclusion one could draw from' this study, that '^Inquiry" teaching 
Strategies and *"traditiona#^V teaching strategies as^Tepreserited by the 
statements in STIPS are not necessarily diametric to each other, miile 
the literature' in science education, particularly during the sixties, 
depicts "inquiry teaching" as an instructional strategy opposite in 
nature to the traditional di^ctive methods, it is quite possible that 
this distinction is not concretely held by practitioners. 

In looking at items comprising the STIPp it appears , that some 'of 

^Edwards' (1957) guidelines for instrument construction were not 

followed. Some of the statements appear a bit too lengthy/ several 

going beyond 20 words. In some cases', the sentences are compound, 

as In the following one: "The primary objective of lab expediences 

should be the development of manipulative skills and ability to 

follow directions which lead to planned results." Some of the sen^ 

tences in the STIPS appeared to me as statements that would likely 

elicit agreement from most teachers regardless of their philosophical 

. views on teaching methodologies.. In studies like this one where new 

Instruments have been developed and are being reported, it is useful 

• for the reader to' know something concerning the discriminatory power 

"of the individual items. Since the Likert scale does not presuppose 

■ ■ ■ I" ■ 

equally appearing .^intervals, it is also of questionable value to 

report fresh- results in terms of the number of scores within each 

10-point (or some other) interval. Normative data such as means, 

standard deviations and standard scores are usually much more useful. 

1 think this study represents a fruitful directions in scienc'e educa- 
tlon research. It was well-written, easy to follow and interesting. 
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The review of literature was relevant to the study and the use of the 
PCI appeared well-founded. The investigators carefully documented 
their sample and presented the results in- a thorough fashion. They 
vere ^uick to acknowledge the fact that the samp^^e was both small 
and nonrandom and that their results were not g^eralizable to other 
populations. For these reasons J view this study as a step in the 
right direction. 

The prJjnary weakness of this investigation is that the validity of 
the STIPS instrument is questionable; Many steps normally taken to 
assure high quality and valid instrumentation were missing In this 
study. T^fhile By no means the only guide to instrument development, 
Edvardd' guidelines are generally regarded as good basic steps to 
follow when constructing attitude^ scales. 

This study elucidates the state of the art in attitude research at ^ 
this time. Researchers in this field need to be reasonably sure 
that their instruments for measuring attitudes are reliable and valid. 
This can be fostered by using techniques recommended by measurement 
specialists in educ^tio^ and social psychology. New Instruments 
sl\ould then be correlated with other valid measures as their validity 
is sought. Once we have valid measures to use in our research, we can 
then proceed to look for valid relations ^p s between self reporting,- 
paper and pencil instruments and actual behavior. 

Looking at the questions initially raised by investigators in this 
study, it seems reasonable to expect that preference of teaching 
methodology correlates positively with preference of pupil control 
methodology. This may not, however, be the case:with practicing 
science teachers at the secondary school level. Most of the earlier 
research in this area has been done with elementary school teachers — 
and they may differ in ideology and preference from their secondary 
school colleagues. In any event, relationships between these two sets 
of preferences need to be studied more carefully. Valid instruments 
need to be developed in order to accomplish this. Once relationships 
between. preferences , (ideologies) can be ascertained, then relationshipj 



between Ideologica and actual teacher behavior can be Investigated 
with taore validity. This Investigation was a step In this direction.- 
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Expanded Abstract and Analysis Prepared Especially for I.sjft- by 
Joseph P. Riley, University of Georgia. 



Purpose 



The author's stated purpose was to cpmpare preschool children from 
classes using: the Wtessori method and S-APA in the process skill of 



observation. 



• HatlonaI»e 




The study was initiated when similarities between the Montessorl and 
S-APA programs were noted in the literature. A survey of the two pro- 
grams Identifying common elements was used by the author to justify 
comparing student competence Ai the procesg. of .observation. 

* 

Research Design and Procedure 

The 75 subjects included 25 students enrolled in a Mjptessori school in 
Dallas, 25 students in a private kindergarten in San Antonio using S-APA, 
and 25 students from a private kindergarten in San Antonio using neither 
of these programs. The author sfe^tes that the subjects were equated on 
socio-economic level (upper-middle cUss), number of years in preschool 
(two or more) and age level of, the children (five or six years). 



Using Campbell and Stanley notation (1971), the design of this study may 
be represented as a static group comparison 



and 



M6ntes5sori Training 
S-APA Training 

Neither Montessori nor S-APA training 
0^- 03 The Science Process Inventory (1970) 



The dependent variable was measured using the Science Process Inventory 
(SPI). The test consisted of 68 tasks assessing the specific behaviors 
In the process bf observation. The test was administered individually 
to the subjects by the investigator in an effort to control the variable 
of different test administrators. Prior to testing, the author played' 
a group g^™^ with each class involved in the study^ using questions 
similar to the task questions from the SPI. The game was intended to 
help eltoi^^te test unf amiliarity. The testing procedure allowed the 
student to continue' through the tasks until he/she had three incorrect 
^responses. 

No information on test validity or reliability was reported. 



Analysis 

• ( ■ . ■ * 

Multiple t-tests were used to compare the mean scores oh the SPI for 
the three gt'oups. The alpha level was set at .05.^, 



Findings 

Significant differences ^ere found between the Montessori and control 
groups as well as between the S-APA and control groups. No signifi- 
cant diff^^^nces were found between the Montessori and the S-APA 
groups. The author reports that the data provide evidence that the 
children fro^ S-APA classes acquired observation skills in a period 
of one year whereas the Montessori classes acquir^ the same skills 
over a three^y^^^ period. It was also reported that the son of a 
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science teacher was the only ofelld in the control group to go beyond 
Task 2V to Task 62 on tK^ PI. - ^ 



Conclusions 



The author concludes that" acquisition of observational skills may assist 

learning in other subject areas and implies that the process of observa- 
tion af^CQts readiness in these subject areas. 

Other conclusions concern the possibility of exchanging teaching methods 
. and materials between S-APA and Mbntessori in implementing each pr^am. 



ABSTRACTOR'S ANALYSIS 
Design . ' ■ - ■ 

This study is an example of ex post facto or causal comparative research. 
This type of research attempts to determine cause and effect relation- 
ships by taking advantage of existing contextual differences among groups 
or individuals. \^ 

In this stifdy, existing groups were chosen because they had experienced 
« S-APA, ^ontessori or traditional program. The appeal of this design 
is in its unobtrusiveness. it makes little or no demand on the subject 
because the independent variable is not actually manipulated. A caveat 
is attached to the use of this design. That is: .the validity, both 
internal and external, rests heavily on the efforts of the investigator . 
to equate comparison g^^o^ps and control extraneous variables. The author 
provides descriptive information about the sample population and reports 
efforts to control such important variables as socioeconomic level, 
number of years in preschool and age level of the children. Confidence 
in the equivalence of the three groups would have been enhanced if this 
information had been expanded and broken down by groups. Without ran- 
domization of subjects to treatments, the investigator is fort^^ed to 
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case-build and convince readers that these groups would have been\ 
equivalent had It not been for their enrollment in these prggrams. 
The case could have been more strongly stated. 



Aruzlysis 

. • . . ■ 

Inappropriate procedures were used in analyzimg the data. The three 
null hypotheses (yi- Wt, Vi ' ,and - y3)were tested separately 
using the t-tests on each pair of means. This procedure takes advantage 
of chance differences resulting in an- inaccurate estimation, of the prob- 
ability of a Type I error. * 

When more than one t-test is computed, the probability of one or more 
Type I errors is greater than .05. The actual probability is p «= 1 - 
(1 -a)*^ (Winer, 1962, p. 69), as the number of comparisons (c) increases 
the probabilities base4.-a| „t-test tabled values become progressively 



more Inaccurate. ^ ^ 

^ ' '■ f ■■ 

I^ this study, with three groups and three pair-wise comparisons, the 
probability. that at least one of the differences found between the 
three groups was actually a chance dif fererice is .14 rather than the 
reported .05. ^ 

Analysis of variance should have been employed. ANOVA yields an accu- 
rate and known Type I ej^r probability and is more powerful than 
multiple t-tests when o is held constant (Hopkins, 1978). 



Firtdings 

A number of the reported findings and conclusions go beyond the scope 
of the study. The reported finding on the amount of time required 
for the acquisition of observation skills by the Montessori group is 
not substantiated. The study was not designed to answer how long it 
took this. group to acquire observation skills. Had they been tested 
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after thejfirst or second year of MonCessorl, the results might well 
have shown an earlier acquisition of the skill. . - 



^Inclusion of the occupation of one of the subject's fathers under the 
hcadlng;?"findlngs'' was unfortunate. What was meant to be a human 
Interest ^note becomes confused with the reporting of a cai^se and effect 
relationship between the^ father 's position as a science teacher and 
the student's achievement. 



Conotuaions 



The design of . -the study and tTie reported results provide no logical s 
haa^s for concluding that observational skills may assist learning, in ^ 
other subject areas nor for iiiplying the process of observation affects 
the rea4iness in content areas. . ^ 

The lack of strong conclusions and implications may result in part ; 
from the unfocused rationa*e:-for the study. No previous research was^ 
cited nor was any theoretical framework provided which would support 
or extend the findings. 

A second factor limiting the strength of the findings and conclusions 
of this study can be found within th- research design itself ^ Due ^ 
to Inability to control for selection bias, cause and effect interpre-- 
tatlons of relationships established using ex post fa<^o research miist . 
be considered extremely tenuous. 
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Expanded Abstract and Analysis Prepared Especially for X.S.E. by 
Gerald G. Neufeld, Brandon University- 

':rr J : : .. . : : ; ■ 

Purposc_ 

... . * 

The study was designed to investigate one of the basic assumptions 

underlying personalized systems of Instruction (PSI) such as the 

* ' ... 

Keller Plan — that the amount of instructional time rather than 
student ability is the .Important variable in mastery learning. . 



Rationale " ^ 

The study grew out of the author's concern that previous studies of 
personalized systems of instruction focused on evaluations of the 
approach using Treasures of student participation, opinion and per- 
formance, and neglected to examine the basic assumptions of a mastery 
learning approach. This study examined the assinnptlon that instruc- 
tional time, rather than student ability, was the Important variable 
In mastery learning. The author felt that this was best examined 
part way through a course because, at this stage, the students would 
be relatively free of time pressures. 

Research Design and Procedures 

The research design was a modified static-group comparison design. 
As Indicated in Figure 1, the mastery test (M-test) was administered 
at different points in the course for the experimental and control 
groups . 
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Weeks of Instruction 1 2 3 4 5 6 7 8 9 10 11 12 13 
Bcperlmental (140-K) K K K K K K K 0 K K , K K K 
Control (140). L L L L L L L L L L L 0 L 



' L ■ 1 week "lecture? 



K -^'^week Keller-plan 
L ■ 1 week "Sector e? 
0 ■ M-test administration 

Figure 1: Experimental Design. 



\ 



The 619 subjects were taking a 14-week physics course in Newtonian | 

mechanics and Introductory relativity at the University of Michigan. | 

Initially there were 518 students in the control group (Physics 140) f 

' - " 4' ^ 

and 101 in the experimental, Keller- plan group (Physics 140-K). Assljjgn 

ment of students to treatments was non-random. Mbst of the, Keller-p]^n| 

students had volunteered for the treatment. However, about 20 studeiks 

vere la^:e registrants and had been forced to enroll for Physics 140-^ 

because the lecture sections were filled. Ma^iy of these were nomlnalf 

registrants and dropped the course after one or two sessions. Since : 

assignment to treatment was nonr-random, the two groups were compared 

using SAT scores and high school averages to determine whether the 

groups were comparable. The author stated that the differences of 

%\ It 

one-third ,and one-seventh of a standard deviation, respectively, tpj^^ 



in favor of the Keller-plan class were not considered slgnif leant |^f or 
the purposes of the study. 1 



The mastery test inistrument (M-test) used in the studyj was an autHor-^ 
prepared, 16-item, multiple-choice test on Newtonian mfechanics. There 
vas' one item for each of the 16 units of the Physics lAO-K course that 
the fastest student had completed when the test was giyen. One litem i^, 
vas deleted from the test for the Physics 140 students; because that | 
topic had been deleted from the lectures. No information is provided 
regarding the validity or reliability of the test. ■ 

The Physics 140 students were taught by one instructor in two lec^ture 

sections of about equal size. These students attended' two one-hour 

lectures and two one-hour recitations per week. Their final grades 

vere based on three one-hour progress examinations and one two-hoiir 

final examination. ' . • 
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The Physics 140-K course consisted of 15 compulsory units and 6 optional 
units. The students attended two two-hour sessions per week. Twenty- 
four Physics 140/lAO-K students served as tutors v After a student 
•completed all 17 units, oh Newtonian meqhanics, he/she was given a 
review test. Final grades were based on accumulated points: 1 point 
per unit passed, 10 points for the review test, and 20 points for^the 
final two-hour multiple choice test. To minimise the need for memoriz- 
ing, these students were given a crib sheePlisting all the^elevant 
formulae. 

Physics 140-K students took the M-test during the eighth week of the 
semester. They were told to attempt only those questions that related 
to the units that they had already completed. There was no time limit 
.on the test but they indicated on their test papers about how much 
time they spent completing it. ^ 

Physics 140 students took the M-test during the twelfth week of the. 
semester. In one section students were given 40 minutes to complete 
the test and asked to attempt all the questions. In the pthei: secr- : . 
tlon students were given 20 minuteS^>o complete it and asked to answer 
only those questions they felt competent to attempt. Despite these 
Instructions most students attempted all 15 questlons^^^^ince the 
expected spread did not appear for the 20-minute time" limit section, 
only the results for the 40-minute time limit section are reported. 

Since the M-test was not part of the formal testing program for either 
Physics 140 of 140-K, it was administered only to those students who 
volunteered to talce it. The number of test takers and the total 
number of students in each group were: 47 out of 88 Keller-plan 
students; 85 out of 257 in the 40-minute t:tae limit lecture section; 
and 94 out of 261 in the 20-minute time limit lecture section (results 
not reported for this section) . To determine'^whether the volunteer 
test takers in the 40-minute time limit lecture section were typical 
of all control group students, a comparison was made of the final 
course grades of the 72 volunteers who signed their test papers and 
received a final grade and the 469 (out of 518) Physics-140 course 
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registrants who received' a final grade. The average CPA's were very 
similar (2,90 and 2,89, respectively) so the author felt tlje volun- 
teer test takers were, typical. 

Data Analysis. The M-tests were scored by the author. Mean scores 
and standard deviations were calculated for the Physics 140 and 140-K 
sections. The mean. scores were then divided by the number of weeks 
of Instruction prior to the test administration C7.5 for 140-K and 
11.0 for 140) 'to determine an average score ^er week of instruction. 
No statistical comparisons of mean scores or average score per week 
are presented. - \ 

Student mastery levels were also determined. These were found by 
comparing the number of test items attempted (the number of units • 
passed for Physics 14Q>-K students) and the student's Mr-test score. 
A student who attempted four items and obtained a total score of 
four' was rated as having perfect mastery. A student who attempted 
6 Items and obtained a score" of 5 was rated as having 1 incorrect 
or obtaining 83^ percent corre%t^ 7,., 

* : u 

Findings 

The mean M-test score for the Physics 140 students was considerably 
higher than that for the 140-K students (P140, X « ld.l8^^« 2.33; 
P140-K, X = 7.79, 0^ = 2.54). However, when these mean scores were 
divided by the number of weeks of instruction prior to testing (P140, 
t ■» 11.0; P140-K, t « 7.5), the average score per week was higher for 
the Physics 140-K students" (P140, AS/W - 0.93; P140-K, AS/W = 1.04). 

A comparison of mastery levels on the M-test indicated very large 
differences in favor of the Physics 140-K students. The correlation 
between mastery levels on the M-test and the final course grades was 
relatively high for the Physics 140 students (0.71) and quite low 
for the Physics 140-K students (0.19). 

*6 
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Interpretations ^ 

The author feels that the results of this study indicate that time 
Is indeed the relevant variable determining mastery in an Introduc 
tory physics course. This would imply that Keller-plan course^^^tod 
be truly self-paced and not. have a final completion .date ^o ^^^t; al^ 
students will accrue maximum benefit by progressing as f^j^'>s slow 
as they can master the material. 





ABSTRACTOR'S ANALYSIS 

The use of personalized systems of instruction such as the Keller Plan 
is not widespread but they have become increasingly popular due to the 
greater emphasis on competency-based edTjibation and accountability 
during the last decade. The ideas and techniques that form the basis 
for these instructional systems are not recent. Se^f-paced, individ- 
ualized instruction formed the basis of the Pueblo Plan (Search, 1894), 
the Dalton Laboratory. Plan (Parkhu^£j^[j922) , and the Winnetka Plan 
(Washburtie'and Marian^, 1963). 

Th<6 deveibtm^^ of a conceptual model of school learning by John B. 
Carroii (i963) tied together many ideas about individualized instruc- 
tion and provided a theoretical framework from which to work. This 
model predicts that the degree of student learning is a function of: 
the Instructional time allowed, the quality of instruction, and an 
Individual student's p er server ance, aptitude for the subject, and 
ability to understand instruction. Bloom (1968) transformed 
Carroll's conceptual model into a working model for. mastery learning. 

■ ■ ■ . . 

Bloom (1971) indicates that if students' aptitudes for a subject are 
normally distributed and all students receive the same quality and 
quantity of instructioh, their achievement will be normally d is tri- , 
buted and there will be a high correlation (0.70 or higher) between 
aptitude and achievement. Howeyer, if these same students were pro- 
vided with the kind, quality, and quantity of instruction suited, to 
each learner's needs, the majority of students would acfhieve subject 
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nastery and the correlation between aptitude; and achievement should 
approach zero. « « 



Both Carroll's conceptual model and Bloom's working model of mastery 
learning have generated a great deal of related research. This 
resMrph has been the subject of several reviews Including Block 
;S^^^jVBloom (1976) , and Dolan- (1977/78) . The premise that Instruc- 
^^^«imal time, rather than student ability. Is the Important variable 
\ in mastery learning has been Investigated by q^erous researchers ^ 
including: Alraslon Cl967)^ Atkinson (1968) , Behr (1967), Block . 
(1970), Cronbach and Snow (1969), Kim a 9 68);, Sjogren a967), and 
Taeger.and Kissel (L969). In general, the research has tended to 
support this premise. Unfortunately, this study does not appear to 
relate to, let alone buird on, any of this preylpus work, ^ In fact, 
the author falls to even mention Carroll's or Bloom;'s models that, 
serve as^the conceptual framework for the study. ^ 

Although the research design chosen for the study Ca statlc^group 
comparison design), Is a relatively weak design. It Is often the only 
possible design that can be used when Investigating educational ques- 
tions. What the design lacks in rigor Is often more than compensated 
for by the fact that the research Is conducted In a "real-world" 
classroom settling. 

The validity of the study Is seriously weakened by a number of factors 
including: the failure to control or measure Important variables, the 
use of volunteer subjects, the choice of testing Instrument , t; he admin 
istratlon of the test, and the Inapproprlateness of some of the data 
analysis* procedures. ' ^ _ ■ ^ . 

Carroll *s and Bloom's models of school learning Indicate that the 
degree of student learning Is a function of several variables Includ- 
ing: the quality of Instruct lofi, the student's perserverance, his 
•aptitude for the subject, and his ability to understand Instruction, 
It appears that these variables were not controlled, or even measured, 
in this study. In fact, it appears that even the ^content of the two 
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courses was not closely controlled because one test Item had to be 
deleted because that topic had not been covered during the lectures. 

Hany educational studies have to be conducted In situations where 
random assignment to treatments Is not possible and, as a result, have 
to make use of volunteer subjects. In this study, however, there, are 
three levels of volunteering. Students Initially volunteered for the 
treatment, they then volunteered to write the mastery test, and t)xen 
volunteered to write their names on the test. Despite the author's 
assurances that the volunteers were typical of the entire groups, 
this reviewer still feels uneasy about the validity of the findings. 
This Is reinforced by the author's statement that a difference of 
one-third of a standard deviation in the mean SAT scores of the two 
groups in favor of the Keller class was not considered significant 
for the purposes of th^s study. 

The use of a non-standard testing instrument of unknown reliability 
and validity further weakens, the study. When researchers dp have to 
Invent a new test, they should provide some validity and reliability 
data so that a reader has some means of judging the suitability of 
the testing instrument. 

The method l^f administering the test raises a number of questions. 
Why were the tests given at different times during the semester? 
Why were student^ in ^e control group given a 20-minute time limit 
vhlle the experimental subjects were given no time limit? Why were 
the control subjects told to attempt all the questions while the 
experimental subjects were told only to attempt those questions that 
related to unltf they had already passed? These differences in test 
administration must have had signif^icant effects on the findings. 

The^ author's definition and use of ''average score per week", and 
"mastery level" as indicators of student performance seem inappro- 
priate^ The use of the average score per week indicator assumes that 
the test scores form a ratio scale iand that learning occurs as a 
linear function of time. In addition, this indicator is very 



sensitive to such exttaneous factors as how rapf^idly a lecturer "covers" 
the course content. The way In Which "mastery level" was defined 
(items attempted-number correct) and the way the test was administered 
(control-"attempt ail questions"; experimental-"attempt only those 
questions relating to the units you have passed") appear to have 
serlpusly biased the results in favor of .the Keller plan students 
and make any comparisons totally meaningless. 

Despite the weaknesses of the study, the report was well written. The 
procedures were clearly described and the results were concisely summar- 
ized on a series of graphs. 

It Is encouraging to see research that attempts to test a theoretlcalT 
model of learning In a "real-world" science education context. All 
too often science education research has, focused on practical problems 
and had little or no/ relation to learning theories or models. We must 
never forget the old maxim— "There Is "nothing so practical as a good 
theory." A.careful study of Bloom's (1976) recent extension and elab- 
oration of the mastery learning model should provide science education 
researchers with many "practical" research Ideas. 
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ScWnitt, Robert and David L. Groves, "A Comparison Between Educa- 
tional Approaches to Teachifig Forestry and Tree Identification 
In a Resident Camp Settirig." Science Education , 60(4) : 485-4 91, 
1976. 

V Descriptors — *Educational Research; Forestry; *Inquiry 
Training; Instruction; Science Education; Secondary Educa- 
tion; *Secondary School Science; *Teaching Methods; *Trees 

Eacpanded Abstract and Analysis Prepared Especially for I.S.E. by 

L3nMi~l/^^~GIa si^ ; ~ ~ 



Purpose ■ , . 

This r.esparch was designed to Investigate the effectiveness of two 
methods of teaching forestry concepts lij, president 4-H camp setting. 
The authors tested the null hypothesis that there were no differ- 
ences In knowledge gained about forestry by adolescents using the' 
Inquiry- process approach versus the lecture-demonstration approach 
when subjects were stratified by sex ^nd age. 



Rationale - 

It ±8 "recognized that adolescent learning takes place in many. arenas; 
these usually can be placed into the dichotomy of formal educational 
programs and informal educational programs. The ^reason for success^_ 
In any educational program is the degree of coordination existing 
between the given ^program and prior relevant learning experiences. 
Stated another way, programs that build upon prior knowledge and 
skills possessed by the learner id.ll have greater success than pro- 
grams that do not. Nature.study, especially the study of trees and 
use of keys, is one such area that is included in both formal and 
Informal educational programs and can benefit if the two settings 
can be coordinated. Traditionally, nature study in a tSesident camp 
setting has been taught as a walking-lecture through a natural area« 
A major difficulty encountered with such a program has, been the 
diversity of l^ckgrounds found-within a class. # 
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Thlr research contributes to a large bqdy of existing knowledge about 
Iccture-sietnonstration and inquiry-process approaches to teaching. 
The innovative aspect of this research is that it Investigates 
student growth on a ••school-type" topic in a resident camp setting. 

Research Desipi and Procedure - , _ > ^ 

Sevoity-^fbur boys and girl^ (ages 9 through 14) who chose to parti- 
cipate in the camp naiture study class were involved in this study. 

additional 32 boyS ahd girls were selected to serve as control 
subjects. The two treatments used for teaching forestry and tree 
identification "were the inquiry-process approach and the lecture- 
demonstration approach. Each instructional approach was used on a 
separate week and was selected randomly for use on a^ given week. 

With both instructional groups, day one consisted of a pretest 
followed by instruction. Days two and three were devoted to the 
instructional treatment, atid day four was used for the posttest; 
All instruction was conducted by the same teacher. A lesson plan 
to insure that both treatment groups covered the same concepts was 
used. The pretesting and posttesting were accomplished with a 23- 
Item matching and trtie-false test in the areas of forestry, tree 
characteristics, and sight identification. of trees . The test was 
constructed by the researcher and was reported to have a KR-20 
index of TceXiability of 0.73. 

■ ■ ' " - • . , ^ ' , . ■ ■ 

The sample was, stratified by sex and by age, with '9 to 11 year 
olds forming one group and 12 to 14 year olds forming the second 
group. Data are reported as mean group scores . A pretest- 
posttest control group design was used and can be dlagranmiatically 
represented as thus: 

R 0 X. 0 



vh^re 1 represents an inquiry-process approach. and 1 represents a ^ 
lecture-demonstration approach. A multivariate analysis of variance 
with a Duncan Multiple Range test to check for differences among all 



m^ fln.q was used to analyze the data* 



findlngsT 



Analysis . >f the data suggested that adolescents in the age group 9 
■to 11 responded better to a lecture-demonstration approach, while 
adolescents, in the age group 12 to lA responded better to an inquiry 
process approach. These data can be smnmarize§ as thus: 



AGE 



Treatment 



9-11 ^ 

Pre Post 



12-14 

Pre Post 



Lecturc-demonstrVtion 

■ mean 
n 

. /: : 

Inquiry-proces s 

^ mean 

sd 



13.2 
22 
4.0 



12.5 
3.2 



16.4 
22 
4.1 



12.7 
16 
3.9 



14.1 
19 
2.8 



13.4 
17 
3.9 



13.6 
19 
3.9 



16.1 
17 
3.9 



No statistically significant sex differences were reported. 



Interpretations 

The authors interpret their results to suggest that different instruc- 
tional methods should be used with different age groups to obtain 
greater gains in knowledge about forestry and tree identification in 
a resident camp setting. The traditional approach of lecture- 
demonstration used in camping to teach- nature study works best with 
the younger age group while the Inquiry-process- at)proach works best 
with the older age group. 
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• ABSTRACTOR'S ANALYSIS 
• i ■ , * . 

This reviewer believes that there is a need for more research in all 
areas of informal education. The study reported herein is one such 
dtample. This study, undoubtedly, will be considered much more val- 
uable by those persons charged with the responsibility for delivering 

nature-study programs-in a- resident-camp. setting :than_it_w^^ 

.those who are attempting to buil<j^ a model on human learning. Practi- 
tioners should find that the article can be read and interpreted 
easily 1' 

It Is difficult to ascertain how the two experimental treatments 
differed. Statements in the inquiry-process section such as: 
"...the instructor structured the discussion so as to stimulate 
additional questions to provide a dialogue" make it difficult to see 
bow thl9 approach differed from the lecture-demonstration approach. 
Further complicating the matter is the fact that tH^ treatment pieriod' 
wds less than three days long. It is hard to be assured tl^t d;lffer- 
ences in the outcome measure are attributable to the different^ '- f / 
instructional procedures when students have been exposed to ^uch > 
a small amount of instruction. • ^ ^ 1 ^ ' ' 

When such a short «Bp time- Is to bC^us^d, re^l^rchets mu^tl 

guard against main effects of pretexting ar^" the^fntpraction or.tJre^ 
testing and the experimental treatment. ^. SoloippaiiFour-Grji^^ 
would be a better research design for this study. ^^^^ 
the design could be represented for this study as tlms: / *^ 
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R 0 
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R 0 






R 0 
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where 1 t:epresents an inquiry-proce|3s treatment and l. repre^e^ 
lecture-demonstration treatment. This 4€^igi^ could b 4 utirized wit ^ * 
only a moderate increase in the size of the study '^)opiflatio 



■r ■ ■ • .. • ■ :■■ > . - •■ . . 1 

The authors, in th^:>first^ paragraph of -their article, Indicate that 

^ . * .■• ".^ ' • 
a key to studying int^telationships.^ between fotmal and Informal 

educational programs is -identifying instruct icfnal elements that 

provide continuity between the two prograiAs. It would have improved 

their study greatly if they would have attempted to determine the 

^naturiT of IThe^ 

Since the aige categories sel;ected for this study broke between 

elementary school and j.ifiiidr high school, knowing the nature of 

previous science instruction may have' provided valuable insight in 

Interpreting the f^indings . of the study. 



Wllsony John T. and John J. Koran ^ Jr. "Effects of Generating Hunches 
on Subsequent Search Activity I^hen Learning by Inquiry." Journal 
of llesearch in Science Teaching, 13 (6) :479-488, 1976, ^ 

Descriptors — ^Educational Research; ^Elementary Education; 

Elementary School Science; *Inquiry Training; *Instruction; 

Learning; *Problem Solving; Science Education 

Expanded Abstract and Analysis Prepared Especially for I.S.E, by Jerry 
Z**-"**''^. Born, Kansas State University. 



Purpo 



The object oi^ this study was to investigate the effects that ge^erating 
hunches In symbolic form may have on subsequent search behavior occur- 
ring during an inquiry activity. The follo^^g questions were of 
primary concern in this study: ' 



(1) How does hunch generation affect the learner's discrimination 
and selection of procedures when searching for plausible solu- 
tions? 

(2) What kind of relationship exists between the quality of the 
solutions produced? 



Rationale 

Inquiry, as a popular teaching s'^le, has been justified by a number of 
researchers, including Suchman and Bruner. Amon^ the claims for inquiry 
are increased applications of sqientific techniqiies and findings, 
enlightened attitude toward science, increase of intellectual potent, 
Bhlft from extrinsic to 'intrinsic motivation and a means to individual- 
ize instruction! Yet there remains thie lack of a common description 
vhich indicates what constitutes inquiry and what does not. 



Whether or not inquiry is an effective model for classroom instruction 
has been an issue in many research. efforts. However, too many of these 
efforts int.ended to .demonstrate only that inquiry per se is better than 
Others. Little effort has been made to identify specif ic' instructional 
elements or to describe the nature of the learner's responses, either 



of vhlch could be considered to be unique to inquiry,;, Wilson's Proc^ess 
Model of Inquiry, as reported by John T. Wilson in 1974, is one parac(igm 
vhich has identified several sets of processes as key, elements of ; 
inquiry. As part of the search behavior by learners, they perform sbme 
process which permits them to gain information, b.ut they may als^b t;ent- 
atively identify possible causes and explanations for the observiedr; ! 
situations. Wilson identified this latter activity as "hunch g^hel^^-: 
tionV" It -has been hypoth^^^^ 

and McDonald that generating hunches has a facilitative effect on ^bbth 
the search activity and the construction of plausible i solutions. Condi- 
tiohs, such as generating hunches in symbolic form, may encourage the^ 
performance of relevant processes and should also 'positively influence 
the search activity and the quality of solutions posed. ; j 



' Research Design and Procedure 

The sample consisted of 45 children, ages nine through eleven, f rom r 
middle- income families, attending an elementary school in Austin, 
Texas, where science was a regular activity In the program. The ratio 
of boys to girls in the sample was about 1:1. 

The experimental materials consisted of a discrepant event, a set of 
15 investigations and corresponding equipment, aiid a criterion measure, 
The discrepant event consisted of four blocks of wood, each painted a 
different color with an equal length of string and weight attached. 
The four blocks were lined up at a "starting line" and allowed to 
slide along a table as if in a race. One block always won and another 
always lost. The key variable was the sliding surfaces on the blocks, 
%ihich the subjects were never allowed to see.' 

There were 15 investigations constructed so that each procedure inves- 
tigated one discrete variable. Eight of the investigations were 
"relevant" as they dealt xd.th a property or variable that was dealt 
with in the original discrepant <^vent. An example of these investi- 
gations in question form is found below. 

"Does the weight of the block help it win the race?" 
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The criterion measure presented a drawing of a block of wood with a 

j» ■ . 

string an4 weight attached. Instructions directed the subjects to 
make the block the winner. Each modification which would make the 
block slide faster was awarded +1 point, changes which would slow the 
block received -1 point, and changes which would produce no effect 
were given 0 points. 



ree^e 



Additionally, three^erslons of printed materials were used. One page 
common to^ all versions presented brief statements about the 15 Investl-- 
gatlons, and subjects were asked to Identify procedures as "useful" 
or "not useful" for finding a solution to the situation; "why the 
winner won and the loseiTlost." Three forms of a second response 
Included one asking subjects to write hunches about "why the winner 
von and the loser lost," one that directed subjects to read a set of 
hunches, and another that directed subjects to continue to the next 
page. Booklets containing written materials were assonbled to. coin- 
clde with the three different treatment conditions Cwrote hunches, 
read hunches, no hunches). - — 

The subjects were randomly assigned to one of three treatment groups. 
The subjects completed the Introductory materials ' (personal Information 
page and an Introductory explanation about hunches) and then viewed the 
discrepant event. The experimental subjects either wrote of read 
punches and the control group performed no hunch generation. All 

subjects then identified which investigation procedures were "useful" 

c j.1 1 c.r L ..^ ^ — ^ . . . «■ j.^ . .' " 

or "not useful." Each subject was then given additional investigation 
The i c - r . ' . ' • . ■. 

material and equipment for performing those procedures he or she 

identified as useful. - . ^ 

The experimental design followed the structure of a* posttest<-only 
control-group design, with the first dependent measure requiring sub- 
jects to identify procedures as "useful" or "not useful." The second 
dependent measure was the criterion test in which subjects modified 
a drawing of a block of wood which in turn was rated according to a 
prescribed protocol. The scoring reliability was .95 using an "analy- 
sis of variance technique and an estimate of content validity, using 
Gulllckson*s procedure, was »97. 
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Findings 

Mean scores and standard deviations for dependent variables were> 
reported. An Inspection of the means of t^^ three treatment condi- 
tions Identified potential differences between group differences. 
Using analysis of variance and Tukey HSD techniques. It was found 
that subjects who 

(1) wrote hunches selected significantly (p ^'•05) fewer 
^procedures as useful, spent significantly (p ^.OS) more 

time performing the selected procedures, and exhibited 
a significantly (p 01) higher quality of solution on 
the criterion test.' • 

(2) wrotfe hunches selected significantly (p ^05) fewer . 
relevant procedures. No significance between group 
differences was found for the percent of i^jelected pro- 
cedures that were relevant. No significant differences ' 
vere found to occur between subjects who read hunches 
and subjects in the control group who neither read or 
wrote hunches. 

Interpretations 

Generally, the findings supported the expectations that generating 
hunches would positively influence the quality of the solution formu 
lated; learners who generated hunches generally seemed to benefit 
In terms of the amount learned during the search behavior/ The 
findings of this study suggest that differences lirobably exist in 
the ti|ental processing activity associated with the generation of 
hunches in symbolic form, in this case a verbal-written form. 

Inquiry Incorporates a number of instructional elements, of which 
only a few have been shown to be effective means to facilitate . 
learning. The mental processing activity performed by the learner 
during inquiry, as in other types of instruction, is sensitive to 

external elements within the instructional situation. These element 

■ • < — 

can be manipulated in a way that promotes appropriate mental process 
Ing, relative to defined Instructional outcomes. Relative to hunch 
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generation, teachers may elicit various observations, Inferences, and 
predictions to facilitate hunch generation. 

* ■ ■ y 

The results disclosed here generally support the hypothesis proposed 
by Wilson In his Process Model of Inquiry in that generating hunches 
facllltirtes the^^^^^^ 
scientific Inquiry. 



ABSJKACTpR'S ANALYSIS , 

This study by Wilson and Koran Is obviously one part of a gather exten- 
sive effort to develop a theoretical base for both Inquiry teaching and 
an explanation of the mental processing by^leamers as they encounter/ 
new opportunities for learning. ^JLdence of this conclusion is clearily 
^ found in the text of the research report and the bibliographical list- ^ 
Ing. The impetus for the study and the consequential report of the 
results reflect serious consideration for previous work by the authors 
as well as other researchers. 



In terms of the research design, there are some weaknesses that must be 
considered. The subjects for the study appear to be .from an intact 
group* fojand in one elementary school in Austin, Texas. While it was 
reported that "personal information" was obtained from the subjects, 
tliere was never any mention of these data at any other point in the 
teport. For purposes of generalizing the results of the study and 
giving greater credibility for the developing theory, a more' fully 
defined description of the sample would be very beneficial. While the 

. pb^nt was made that the children participated in the experiments as 
'if it were one of their regular science activities, one may question 
the accuracy of this statement since therle were booklets and oth^r 
activities related to the experiment that were probably very differ- 
ent from a usual class activity. It is also not clear whether ."^here 

^vas discussion among the teacher, researcher and students during the 
course of the experiment. One presumes that the activities of the 
experiments^ were presented to a group ratlier.than in individual set- 
tltigs. • 



. ^ • ^ • ■ ■ ■ \ #• •• 

A0 to the report itself, apparently ^he authors did not Intend it for 
teachers or even program specialists at the local level due to the 
complexity of the report. As mentioned earlier, the report builds 
on a developing theory, but It lends little support fot the pralcti- 
tloner as he/she deals with elementary school, age children on a daily 
basis.' The previous statement is not intended as a criticism but i^ 



merely a notation of the rather narrow audience that, could make appli** 

catlq^ of the findings. ' X;* 

A ■ ■ ■ ■ . 

While the authors suggest that limnediate applications of the findings 
should be made with caution, I fail tb see the risk In such an effort,, 
since they clearly point out In an earlier section Jthat "inquiry is 
iOne of the most popular, widely known teaching^styles In education," and 
that "hunches are tentative ideas that serve toyiirect the activity of 
both empirical and conceptual inquiry." / . 

Certainly, this study is one of the stronger efforts in science educa- 
tion to synthesize theoretical models and expand our knowledge about 
instructional techniques. Generating hunches, as an Instructional 
technlqu^P^Y be novel to the elementary age student, and it could 
serve! as ^^|psltive motivating force for individual exploration and 
• Inquiry. This writer perceives lack of motivation by studentsf as one 
of the most serious obstacles to learning. Research that addresses 
motivation and its relationship to novel approaches, such as hunch 
generation, would be beneficial to teachers, curriculum planner^/ 
developers and teacher, educators. 



Wollnanp W. and A. Lavson. "The Influence of Instruction on Propor^ 
tlonal Reasoning in Seventh Graders." Journal of Research in 
Science Teaching > 15C3) :227-232, 1978. 

Descriptors — *Abstract Reasoning; ^Cognitive Processes; Educa- 
tional Research; Elementary Education; ^Instruction; ^Junior 
High Schools; Mathema'tics Education; Science Education; 
♦Secondary Schopl Science; ^Teaching Methods 

-Bxpanded-Abstract and Analysis-Prepared-Especlal-ly-for-I^ 

Ann C* Howep SyMcuse University. . . \. 



Purpose . . 

<The purpose of this research was to compare two methods of teaching 
^^oportlonal reasoning to seventh grade students. 



Rationale . P' 

This Is one In a series of papers which report the application of 
Plagetlan tlieory to problems that bear directly or Indirectly on 
science education. In this case the problem attacked was the teach- 
ing and learning of a mental operation that Is necessary for the 
4inder8tandlng of many science concepts. - --^ . 



Research Design and Procedure 

i 

Twenty^elght seventh grade students, from two mathematics classes , 
veve pretested on three conservation tasks and assigned to three 
levels on the basis of test results. They were then randomly assigned 
ylthln levels to two training groups, forming two comparable groups of 
14 students each. 

In the "active" group each subject met with an experimenter for four 
30-40 minute sessions over a period of approximately two weeks. Mani- 
pulable materials were used at each session, starting with arrangements 
of rods In ratios of 1:2, 2:3, etc. At each session symbolic notion 
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imt Introducad after problems had been solved by use of the rnanlpu*- 
lable inat|rlals. « ^ 

" ' In the "verbal" group. Instruction Cor training) was also carried out 
Individually In four sessions. The work was based on a stater d text- 
book and Included reading, discussion with the Instructor, and cpmple- 
" - tloh of the fiTomiwbrk' ex^^^ Toplc8~covered"were--(a) ^ 

comparing sets, (b) comparing ratios, (c) computing with ratios, (d) 
ratlo» .proportion, and scale drawings. Algorithms were presented and 
followed by applications, f j| ' 

A posttest followed Immediately after completion of training. The 
posttest consisted of problei9S as follows; Cl) an individually admin- 
istered task, based on apparatus (Disks) not previously used, (2) a , 
V multiple choice* ratio problem, C3) the well-known Mr, Tall^Mr. Short 
problem, and (4) four written problems about the work done by a machine. 

A delayed posttest was administered one month later. This consisted* of 
' two tasks: (1) Mr. Tall-Mr. Short and C2) two written problems simi- 

lar to the written problems, of the Immediate posttest, 

X' JOh the Immediate posttest the scores of the two groups were approxl^ 

mately the same on the Disks problem and the multiple choice ratio 
problem. On the Mr. Tall-Mr. Short problem and on the written prob- 
lems about the machine, the active group^cored significantly higher. 
On the delayed posttest the active group again scored .sig^jilflcantly 
higher Cp-^.05) than the verbal group on both tasks. ' 

Inspection of test results shows that the verbal group scored very 
low (17 percent) on the first encounter with the Mr. Tall-Mr. Short 
problem while the active group scored a much higljer 75 percent. On 
second encounter with this problem, one month later, the active group 
scored even higher (89 percent) but the vierbal group mean score jumped 
up to 56 percent without intervening instruction. On the written 
.^^oblems, in contrast, the scores of both groups dropped. It is 
^interesting that the Mr. Tall-Mr. Short problem apparently engaged 
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the nlnds cff the students and stimulated thinking In a way that the 
written problems did not* 

Interpretations 

The authors believe that this study supports the view that Instruction 
that Is Intended to Improve reasoning should parallel the process of 
Internalization of actions by having students work first with materials 
that model or Illustrate the principle to be learned In "concrete^ 
flexible, actlon-orlented*' contexts/ They would have students work 
with symbolic representations only after they have had the opportunity 
to manipulate materials, to use their own words to describe theit , 
actions, and to bring their own mental resources to bear on problofiv' 
solving. 

ABSTRACTOR'S ANALYSIS 

. This rather modest study was carried out in a straightforward, decep- 
tively simple way. The sample was not large but sufficient to , make 
the point. It is the kind of research that "anyone" can do but few 
people actually do. Many problems were solved by conducting the train- 
ing and, presumably most of the testing, on an individual basis, but 
the use of that method required a large investment of time. 

This 'study does not br^ak new ground but confirms what many educators 
have^eetfi saying foif|[^^pg^ry long time: that children' learn more when 
'they^are active partira|[^nts in the process of abstracting ideas from 
concrete exemplars. The manipulation of objiects should precede the ^ 
manipulation of symbols.. ^ 

. . , .51 . • , ^ 

We can thank the authors for doing their bit to demystify Piaget. 
Not too long ago there were those who thought that the operations V 
defined and described by Piaget appeared as if by magic and that 
nothing at all could be done to change a predetermined course of 
events. While it is true that attempts t;o teach the concept of 



conservation have been notably unsuccessful. It Is now clear that 
both concrete and formal operations are Susceptible to training 
under certain conditions. This Is Important for us to feiow. We 
should spread the word aft every opportunity , that children can be 
tauRht in ways that will stimulate the growth of logical thinking. 
It la not true that schools make rib difference or that teachers make 
no difference. Some teaching methods are better thain others. The 
results presented here support the use of Inductive Instructional 
methods which lead students from the specific and concrete to the 
abstrac^t and general. , , 

Vhat we need now are more studies of this nature to form a foundation 
for Instructional theory and practice. Beyond that we need to trans^ 
late these ideas into methods that^will work In classrooms and to 

t. "s ' ■ 

train teachers in their use. 



